propranolol and verapamil on mechanism of tachycardia. Circulation 54 (suppl II): 1976 26. Cranefield PF, Aronson SUMMARY Endocardial ventricular mapping of 21 ventricular tachyardias (VT) in 17 patients was performed using electrode catheters. Activation at multiple left and right ventricular sites was utilized to determine the site of origin of the VT. Eleven VT had a left bundle branch block pattern (VT-LBBB) and 10 VT had right bundle branch block pattern (VT-RBBB). In all VT-RBBB the earliest site of activation was in the LV or septum. In VT-LBBB the earliest site was RV (4/11), LV (5/11) and septum (2/11). All ventricular tachycardias with QRS < 140 msec arose in the septum. In patients with an aneurysm, the site of origin of ventricular tachycardia was always in the aneurysm. All VT-LBBB arising from the left ventricle THE SURGICAL APPROACH TO THE THERAPY of medically resistant ventricular tachycardia has continued to evolve over the past ten years. However, the success of ventricular aneurysmectomy and/or coronary artery bypass grafting in terminating this arrhythmia varies, and in many instances may be accompanied by a high surgical mortality.1 Recently, intraoperative epicardial mapping has been used as a surgical guide to localize more accurately the site of origin of the arrhythmia.5 In spite of this technique these surgical interventions for ventricular tachycardia are still not universally successful. The present report concerns the development of a new technique, ventricular endocardial mapping, which provides useful data that may improve the efficiency of these surgical interventions.
Methods and Materials Seventeen patients with sustained recurrent ventricular tachycardia underwent ventricular endocardial mapping as a originated in an aneurysm involving the septum. QRS changes during ventricular tachycardia were associated with alterations in the pattern of ventricular activation without alteration of the site of origin. In three patients the site of origin predicted by endocardial ventricular mapping was confirmed intraoperatively by epi-and/or endocardial mapping.
We conclude that endocardial ventricular mapping demonstrates the limitations of the surface electrocardiogram in localizing the site of origin of ventricular tachycardia. The method may provide important data upon which the surgical therapy of ventricular t-achycardia is based.
part of the electrophysiologic evaluation of their arrhythmia. The In all patients with a ventricular tachycardia displaying a right bundle branch block morphology, the earliest site of activation was in the left ventricle ( fig. 3), or septum (fig. 4) the inscription of the QRS while other segments showed activity occurring at various times throughout the cardiac cycle ( fig. 8 ).
In three patients intraoperative epicardial (3 patients) and endocardial (1 patient) activation mapping confirmed the site of origin of the ventricular tachycardia within the aneurysm, in the area predicted by catheter mapping techniques.
Endocardial Activation with Changing QRS Morphology
Variations in morpology of the ventricular tachycardia were frequently observed. Abrupt morphologic changes were accompanied by obvious changes in the ventricular endocardial activation sequence ( fig. 9 ). There was usually a transient (I beat) change in cycle length at the time of the QRS morphology change, but the subsequent tachycardia had the same rate as the initial tachycardia despite its different ventricular endocardial activation sequence ( fig. 9 ). These observations were most apparent in those ventricular tachycardias originating within ventricular aneurysms. In these cases, despite varying degrees of change in QRS morphology, in each instance the earliest site of activation remained within the aneurysm ( fig. 10) Fusion complexes were analyzed in several patients and were of two types: those due to partial supraventricular capture ( fig. 12 ), and those due to spontaneous premature ventricular depolarization with the site other than the site of origin of ventricular tachycardia ( fig. 13 ). fig. 8 ), is present. On the right 2-to-i exit block is present at the L V-An which is associated with a change in ventricular tachycardia rate (350 to 305 msec) and QRS morphology to a left bundle branch block pattern. These findings suggest that during 2- to-i L V-An exit block the re-entrant pathway was shorter (hence the decreased cycle length) and the exit site shifted to produce the different QRS. Discussion The present report represents the first demonstration of the technique of catheter endocardial mapping in the analysis of ventricular tachycardia in man. Endocardial mapping has been extensively employed in the analysis of supraventricular tachycardias, intra-and interatrial conduction in normals and subjects with electrocardiographic left atrial enlargement, and patterns of ventriculoatrial conduction in various conditions.'0-'3 Our technique is an adaptation of those previously employed in the analysis of experimental ventricular tachycardia in the open chest canine model."3 The validity of our mapping technique depends upon the stability, reproducibility, and verification of catheter placement. In each case the beat-to-beat variation in activation times at each mapping site was ± 2 msec, thus, demonstrating the stability of our recordings. Our data were reproducible in that catheters could be returned to previously recorded sites with no significant change in activation times. Verification of catheter sites was made using fluoroscopy in multiple planes.
The recording sites in both right and left ventricles were arbitrarily chosen to assess major subdivisions of the ventricular endocardial surface with special attention to the interventricular septum. The number of sites utilized varied from patient to patient for technical reasons, but at least one recording site was obtained in each of the major segments of the ventricular endocardial surface, e.g., septum, apex, and free wall. Utilizing from 7 to 14 recording sites, we were able to localize the origin of the ventricular tachycardia to an area approximately 10 to 12 cm2 within the ventricles or Refinement of preoperative and intraoperative endocardial mapping, coupled with intraoperative epicardial mapping, should provide the information to enable the most effective surgical approach to the therapy of intractable ventricular arrhythmias.
